UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

October 26, 2012

Mr. Steven E. Sisley
EnergySolutions

Spent Fuel Division

2105 S. Bascom Ave., Suite 230
Campbell, CA 95008

SUBJECT.  CERTIFICATE OF COMPLIANCE NO. 8278, REVISION NO. 4, FOR THE
MODEL FUELSOLUTIONS™ TS125 TRANSPORTATION PACKAGE

Dear Mr. Sisley:

As requested by your application dated September 10, 2012, enclosed is Certificate of
Compliance No. 9278, Revision No. 4, for the Model No. FuelSolutions™ TS125 Transportation
Package. Changes made to the enclosed certificate are indicated by vertical lines in the
margin. The staff's Safety Evaluation Report is also enclosed.

The approval constitutes authority to use the package for shipment of radioactive material and
for the package to be shipped in accordance with the provisions of 49 CFR 173.471.

if you have any questions regarding this certificate, please contact me or Huda Akhavannik of
my staff at (301} 492-3273.

Sincerely,

Bona bt

e |
Michael D. Waters, Chief
Licensing Branch
Division of Spent Fuel Storage and Transportation
Office of Nuclear Material Safety
and Safeguards

Docket No. 71-9276
TAC No. L24684

Enclosures: 1. Certificate of Compliance
No. 9276, Rev. No. 4
2. Safety Evaluation Report

ccwlencls:  R. Boyle, Department of Transportation
J. Shuler, Depariment of Energy
Registered Users
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2, PREAMBLE

a. This ceriificate is issued to certify that the package {packaging and contents) described in ltem 5 below meets the applicable safety standards set
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radicactive Material.”

b. This certificate does nof relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the government of any country thraugh or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a, ISSUED TO (Name and Address) b.  TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
EnergySolutions Spent Fuel Division BNFL Fuel Solutions application dated April 20, 2001,
2105 S. Bascom Ave., Suite 230 as supplemented.

Campbell, CA 95008

4. CONDITIONS

This cerlificate is conditional upon fulﬂlling'thé requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5.
(a) Packaging

(1) Model No. FuelSoIg_ﬁénsTM TS125 Transportati_on-tPackagé
(2) Description |

The FuelSolutions™ TS125 Transportation‘Package consists of a TS125 Transportation Cask and
impact limiters, together with a-EueiSolutions™ W21 or W74 canister and its'payload. The
FuelSolutions™ canister and:its'payload are contained.inside the TS125 Transportation Cask cawty
The TS125 Transpor’satlon Cask:cavity is sized to accoimmodate one FuelSolutions™ long canister,
or alternatively, one FuelSolutions ™ short canister with a- cask cav;ty spacer The approximate
dimensions and weights’ of the package are:as foIEows '

Package Length: ........... ettt r e S 342.4 inches

Package Outside Diameter: ............ccccocoeiivvie s, 143.5 inches
Cask Length (w/o impact imiters): ..o ee e 210.4 inches
Cask Outside Diameter (w/o impact imiters):.........ccoovceeveiioee e, 94.2 inches
Cask Cavity Lengthi ..o 193.0 inches
Cask Cavity Diameter {section at rails)..........cocccooevvvvieivieiniii e, 66.88 inches
Canister Outside Diameter: .......ccccviveiiieeeeeecee e 66.0 inches
Maximum Long Canister Length:...........ccovvieeiiiiniie i 182.25 inches
Maximum Short Canister Length: ..o 182.25 inches

Cask Cavity Spacer Lengthi ..o 10.0 inches
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Max. Package Weight: ........oooorcoie e 285,000.0 pounds
Max. Cask Payload Weight (incl. canister and cavity spacer).......... 85,000.0 pounds

The TS125 Transportation Cask body is an assembly composed of stainiess steel components of an
inner shell, an outer shell, a top ring forging, a closure lid with a seal test port and a cavity vent port,
a bottom plate forging, and a cavity drain port. The inner and outer shells are welded to the bottom
plate forging and the top ring forging. The cask body also includes an annular lead gamma shield;
an annular neutron shield with cask tie-down rings, support angles, and jacket; a bottom end neutron
shield with a support ring and jacket; a longitudinal shear block; and lifting trunnion mounting
bosses. The inner and outer shells form the annular cavity for the lead gamma shield. The outer
shell and the neutron shield jacket form the annular cavity for the solid neutron shield. The neutron
shield support angies facilitate heat rejection through the solid neutron shielding material to the outer
surface of the cask body. The cask closure lid includes.a thick recessed plate with two concentric
“Helicoflex” silver-jacketed metalli¢-o-ring seals, the cavity vent port, and the seal test port. The
closure lid is secured to the cask-body during transport with 80 — 2 inch diameter closure bolts. The
vent and drain ports are c]osed by a plug assembly to maintain contamment integrity during
transportation. S

The Transportation Cask’s containment boundary consists of; the i inner- cylindrical shell, the bottom
plate forging (which forms:the bottom closure of the cask), the topring forging and sealing surfaces,
the closure lid and sealing surfaces, the welds associated with the above components, the closure
boits, the innermost closure lid o-ring seal, the cavity vent port seal gland and o- ring seal, and the
cavity drain port seal gland and-o-ring seal. The package is designed to be “leaktight” as defined by
ANSI N14.5 (leakage rate less than or equal'to 1 x 107 ref-cm®s. The structural components of the
Transporiation Cask are made of high-strength.austenitic stainless steel. The gamma shielding is
made of lead and is completely enclosed within the annular region.between the inner and outer steel
shells. The neutron-shielding is:solid hydrogenous material that is completely enciosed within the
annular region between the: cask outer shell and neutron shleld Jjacket W|th tie-down rings at each
end. . : : .

The FuelSolutions™ TS‘125 Transportation Cask'has identical energy-absorbing impact limiters at
both ends. Each impact limiter assembly consists of crushable aluminum honeycomb energy-
absorbing core segments that are encased in a sealed stainless steel shell. in addition to confining
the aluminum honeycomb core segments in the event of-a free drop, the impact imiter shell protects
the aluminum honeycomb material from the weather. Both the top and bottom impact limiters are
attached to the transportation cask body tie-down rings with 12, one inch diameter bolts. A tamper-
indicating device is provided which connects each impact limiter to the transportation cask to assure
that the package has not been opened by unauthorized personnel during transport.

A FuelSolutions™ canister consists of a steel shell assembly and an internal basket assembly. The
shell assembly maintains a helium atmosphere for transport conditions. Credit is not taken for
containment provided by the canister shell for transport conditions. The shell assembly also
provides radiological shielding in both the radial and axial directions. The internal basket assembly
provides geometric spacing, structural support, and criticality control for the spent nuclear fuel (SNF)
assemblies for transport conditions. here are two classes of W21 canisters (W21T and W21M),
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differing primarily in materials of construction. Each W21 canister class includes four different
canister types, as follows. The W21T canister class includes a long canister with lead shield plugs

(W21T-LL), a long canister with carbon steel shield plugs (W21T-LS), a short canister with lead
shield plugs (W21T-SL), and a short canister with carbon steel shield plugs (W21T-SS). The W21M
canister class includes a long canister with depleted uranium shield plugs (W21M-LD), a long
canister with carbon steel shield plugs (W21M-LS), a short canister with depleted uranium shield
plugs (W21M-8D), and a short canister with carbon steel shield plugs (W21M-SS). There are also
two classes of W74 canisters (W74 T and W74M), differing primarily in materials of construction.
Both the W74T and W74M canister classes inciude only a long canister with carbon steel shield

plugs.

A FuelSolutions™ canister shell assembly consists of a steel cylindrical shell, bottom end closure,
bottom shield plug, bottom shell extensmn “bottom‘outer. plate, top shield plug, top inner closure
plate, and top outer closure plate. “The closure plates at the top and bottom are welded to the
cylindrical shell. All structurd] components of the canister shell, .assembly are constructed of
austenitic stainless steel;’ with the exception of the shield plugs. The shield plug materials may be
composed of lead, depteted uranium or carbon steel, depending upon the specific canister variant.
To prevent any corrosjon, galvanic, or chemical reactions between the- shield plug materials and the
cask environment or- oontents the shield materials are isolated from the enwronment and cask
interior. The lower-shield plugs are encased within stainlesssteel. The' Upper shield plugs that are
made of lead or depleted uranium are encased in stalnless steel The carbon steel upper shield
plug is electroless. mckei plated o % ,

A FuelSolutions ™ W21 canlste( basket assembly conS|sts of 21 guide tubes that are positioned and
supported by a series of cirgular: spacer; plate 3 ,__whlch are in: turn p03|t|oned -and supported by
support rod assemblles The i

The W74 canister mcludes two
64 Big Rock Point fliel assem
locations mechamcally blocked to: preventf eh hese iocatlons The W74 basket assembly
consists of a series of cwcuiar spacer-platés; tha ;are p03|t10ned and supported by four support tubes
that run through the spacer’ plates and support:sleeves between: the spacer plates. Each basket cell
location, with the exception of the four support tubes and the five blocked-out center cells, contain a
guide tube assembly. The W74 guide tube assemblies include borated stainless steel neutron
absorber sheets on either one side or two opposite sides. The guide tubes are arranged in the
basket to position at ieast one poison sheet between adjacent fuel assemblies, with the exception of
intact fuel assemblies placed in the support tubes.

In the W74 basket, damaged fuel is placed in damaged fuel cans that are accommodated in the
support tube cell locations. The W74 damaged fuel cans are similar to the W74 guide tubes, but
include a screened bottom end, a screened removal lid, and borated stainless steel neutron
absorber sheets on all four sides.
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(3) Drawings

The FuelSolutions™ TS125 Transportation Package is constructed and assembled in accordance
with the following drawings:

FS-200, Revision 1, Sheets 1 through 3
FS-205, Revision 2, Sheets 1 through 3
FS-210, Revision 2, Sheets 1 through 9
FS-220, Revision 1, Sheets 1 through 7
FS-230, Revision 1, Sheets 1 and 2
W21-110, Revision 4, Sheets 1 through 9
W21-120, Revision 5, Sheets 1 through 10
W21-121, Revision 5, Sheet 1. 1 &
W21-122, Revision 3, Sheets 1 and 2
W21-130, Revision 4, Sheets 1 through 9
W21-131, Revision 3, Sheets 1 and 2
W21-140, Revision 5, Sheets 1 through 4
W21-150, Revision 4, Sheets 1 and 2
W21-190, Revision 4, Sheet 1

W74-110, Revision:5, Sheets 1 and 2
W74-120, Revision 5,.Sheets 1 through 6
W74-121, Revision 7, Sheet1 . -
W74-122, Revision 6, Sheet 1. © -
W74-130, Revision 6, Sheetsf:and 2 ...
W74-140, Revision 5, Sheets-1:through 4. - -
W74-150, Revision 5,:Shests 1and2-" "
3319, Revision 6, Sheets1 through 5 '

{b) Contents
(1) Type and Form of Maf’ééigi A |

Shipment of spent fuel, wit{h’*‘blutonium in excéés of 20 curies pef’ﬁéckage, in the form of debris,
particles, loose pellets, and fragmented.rods or assemblies, is not authorized.

(i) W21 Canister

The contents of the W21 canister are limited to 21 pressurized water reactor (PWR) SNF assemblies
meeting the requirements of Table 1 and Table 2. Two different loading configurations, designated
as W21-1 and W21-2, are permitied in the W21 canister. The W21-2 loading configuration, which
accommodates SNF with higher initial **°U enrichments, consists of up to 20 PWR SNF assemblies
meeting the requirements of Table 1 and Table 2. The W21-2 toading configuration requires that the
center guide tube be mechanically blocked to prevent inadvertent loading of a SNF assembly, if
less than the maximum number of PWR assemblies are loaded, dummy assemblies having a width,
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fength, and weight similar to that of the PWR assemblies they are replacing, must be loaded in the
empty guide fubes.

The SNF assemblies that are permitted in the W21 canister must meet all of the parameter
requirements of at least one criticality class. Table 2 lists the dimensional and initial enrichment
limits for each criticality class of PWR fuel assembly. Table 2 provides separate assembly initiat 2°U
enrichment limits for the W21-1 and W21-2 canister loading configurations. The initial enrichment
limits presented in Table 2 are bounding for assemblies containing any type of control insert,
including assemblies with fuel rods replaced with any type of rod of equal or greater diameter and
height.

Table 3 lists minimum required cooling times, as a function of burnup, for PWR assemblies oaded
into the W21 canister. For a given fuelburnup; Ievel assembly radiation sources increase with
decreasing initial enrichment. Table Jlists two minimum initial enrichment values for each assembly
burnup level. Table 3 also lists twio different minimum allowable -cooling times, corresponding to the
two minimum initial enrlchment levels. An assembly must have an.initial enrichment level equal to or
greater than the value shown in Table 3, to qualify for the corresponding minimum allowable cooling
time also shown in Table 3. Assembl;es with initial enrichment levels’lower than the lowest values
shown (for the assembly s burnup level) in Table 3 are not qua!zfied for: transportatlon in the W21
canister. ey . _

Table 3 also gwes Ilmtts on th‘e total amount -of initial (pre wradlation) cobalt that may be present in
the assembly active fuel zone (mcludmg Iboth? assemb!y and control insert:hardware). For
assemblies with less than 11 grams:of: cobait Jin the fuel zone;:the shorter coolmg times shown in
Table 3 may be used (provided: ithat:the-minimum initial enrichment requirement is also met). The
longer cooling times shown’ini Table 3 must'be used for assembhes with ever 11 grams of cobalt in
the fuel zone. Cobalt pres ntrol components that' do'no *extend into'the assembly fuel zone
{such as thimble plug ‘assem or that do not reside in the ‘core during: operatlon (such as control
rod assemblies) do hot need ed.in the total fue "one cobait content

All PWR SNF assemb!y contro nserts plac hje W2 -canlster must be intact, and may contain
B4C, borosilicate glass, sttver—mdlum cadmium;‘hafnium, or Gnga poison materials. Control insert
rad cladding, and other inseft hardware may consist of any type of zircaloy, stainless steel, or
inconel. Any PWR assembly control insert that meets-these material requirements may be loaded
into the W21 canister. Control inserts that employ solid inconel rods that reside in the core, such as
the B&W Grey APSRA, are not qualified for transportation in the W21 canister. Any insert that
contains significant quantities of inconel (such as inconel rod ¢ladding) requires an evaluation of
total assembly fuel zone cobalt quantity. Fuel rods may also be replaced with solid steel or incone!
rods, or rods containing any of the above poison materials, provided that the fuel zone cobalt
requirements are met. UO, fuel rods contatnmg Gd,O3 poison material are also permissible,
although the poison is not relied upon to increase allowable #*°U initial enrichment levels for the fuel
rod or assembly in question.
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(i) W74 Canister

The W74 canister contents are limited to 64 Big Rock Point (BRP) SNF assemblies without
channels, including intact, partial, and damaged UO, and mixed oxide (MOX) fuel assemblies
meeting the applicable acceptance criteria specified in Table 4 through Table 9. Specifications
W74-1 and W74-2 for intact UO, and MOX fuel assemblies are provided in Table 4 and Table 5,
respectively. Specifications W74-3 and W74-4 for partial UO, and MOX fuel assemblies are
provided in Table 6 and Table 7, respectively. Lastly, specifications W74-5 and W74-8 for damaged
UO, and MOX fuel assemblies are provided in Table 8 and Table 9, respectively. All UO, rods may
contain any quantity of Gd,O; poison material, provided that the specified 2°°U initial enrichment
limits are satisfied. BRP assemblies containing any amount of plutonium fuel (before irradiation)
must meet the requirements of the MOX fuel specifications given in Table 5, Table 7, or Table 9. If
less than the maximum number of BRP. assemblies-are‘loaded, dummy assemblies having a width,

length, and weight similar to that of the BRP assemblies they.are replacing, must be loaded in the

empty guide tubes or support tulses. A
The BRP UO, fuel assembly types permitted in the W74 canister are identified in Table 10. Any
BRP fuel assemblies that do not meet all of the parameter requirements:given for any fuel assembly
class in Table 10 may.only be loaded into the W74 canister damaged fuél.can, as long as the
requirements given.in‘the applicable damaged fuel loading specification (W74-5 or W74-8) are still
met. Any BRP fugl.assemblies that'meet all of the parameter requirements.shown in Table 10,
except for the requirement for'the number of-non=corner.water holes, are classified as partial

assemblies. The |6wer initial entichmient limits given in Specification W74+3 apply for those
assemblies. . SR s .

i

el-assembly‘types-accommodated:in the W74 canister are shown in
specific BRP partial:MOX fuel assembly {jjpes accommodated in the
through-Figure 8., These figures show:the maximum initial 2°°U

in.all U0, and-MOX fuel rods.in each MOX assembly
array. The figures also show the'maximum averall weight:percentage.of PuQ, in the initial MOX fuel
rod (metal-oxide) material composition, with:oné'exception. For the two MOX rods shown in Figure
4, the maximum total plutoriiim (metal) content!rather than the maximum overall weight percent of
PuQ, , is specified. The limits on maximum burnup, maximum heavy metal loading, and minimum
cooling time for each BRP MOX fuel type:are shown in Table 11.

The specific BRP intact MQS it
Figure 1 through Figure 4. 7
W74 canister are shown in E

enrichment levels for the urah X
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Table 1 - Generic Requirements for All W21 Canister PWR SNF Contents

Fuel Assembly Parameter Requirement
Fuel Rod Cladding Material Zircaloy 2, 4
Assembly Condition Intact "
Maximum Assembly Width (inch) 8.54
Maximum Burnup Level (MWd/MTU) 60,000 @
Maximum Uranium Loading (MTU/assy) 0.471
Axial Uranium Loading (kg/assy-inch) 3.27
Maximum Fuel Zone Height (inch)'.. .~ ... | 150
Maximum Fuel Pellet Stack Density " 196.5% ©
Minimum Bottom:Nozzle Height (inch) 1.97%

Notes:

{1) iIntact assemblies have no known or suspected fuel rod cladding defects greater than pinhb’,’le‘ieaks and hairline cracks. Intact
fuel also has no detectable grid spacer damage, or axial shifting in grid spacer locafion. Fuel assemblies with missing fuel rods
(from the standard rod arrayconfiguration) may be loaded if all missing fuel rods are replaced with dummy rods that have a
height and diameter at least as great as that of.a-standard fuel rod (.., by rods that displace an.equal or greater volume of
water}. e o e :

(2) Forassembly burnups exceeding 45,000 MWd/MTU, it is necessary to verify that the cladding oxide layer thickness does not
exceed 70 pm, by measurement of a statistical sample of limiting.fuel assemblies. The exposure {(burnup) of any inserted
control component must not exceed that of the host fuel assembly. ) ;

{(3) Defined as the average material density,withfg the cylindpicatenyg]qpe volume covered by the-fuel pellets, relative to the
theoretical UO; density of 10,97 g/cc.. Thus, “smearing” over fuel pellet dishes and chamfers fo.determine the “stack” density is
acceptable. ey -_ e S o

(4) The botiom nozzle height is defined as'the distance. between the assembly bottorn and the bottom of the active fuel.
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Table 2 - W21 Canister SNF Assembly Dimensional and Enrichment Limits

Fuel Criticality Max. Initial Number | Min. Min. Min. Fuel |No. Guide/
Assembly Class! Enrichment of Fuel Clad Clad Peliet Rod }Instrument
Class!! (wio Z°U)@ Rods | O.D. |Thickness|Diameter| Pitch Tube
{in.) (in.} (in.} {in) |Locations™
w21-1% |w21-21¢
B&W 16x15 |B&W 15x15 [4.70 5.00 208 0.4300 [0.0265 0.3675 |o.568 |17
B&W 17x17  |B&W 17x17 {4.60 4,90 264 0.3770 [0.0220 0.3232 |0.502 |25
CE 14x14 CE 14x14 {5.00 5.00  :[176°  .]0.4400...]0.0260 03700 {0.580 [
CE 14x14A[5.00  [5,00% . "|176 0.4400- [0.0260  [0.3795 [0.568 [5©
Palisades CE 15x15 P }5.00 .. {5.00 208 -216 {04135 [0.0240:;. 10.3500 {0.550 [1-9
Yankee Rowe |15x16 5.00%~ 15.00 231 0.3650 [0.0240 = 0;3105 0.472 I
15x16 A |5.00 5.00 237 0.3650 0.0240 03105  0.468 |1
CE 16x16 CE 16x16 -1|5.00 5.00 236 0.3820 10.0250 _ |0.3250. [0.506 {5
CE System 80 Iy P LT ,
St. Lucie 2 3 v | B _
WE 14x14  [WE t4x14 |5.00  |5:00 5 *[179 . 0040000 ]0.0243  ]0.3444 _[0556 |17
WE 15x15  |WE15x15 [4.70 {500 .[204 0.0240  |0.3569: "Jo.s63  [21
WE 15x15 A[4.90 5:00- 204 ~...l0 }0.0300 0.3565 -.--{0.563 (21
WE 17x17  |WE17x17 470 {1600  :|264 . © 0:3740 {0.0225 /[0.3195. [0.496 |25
WE 17x17-A[4.60 ~7214:907x.. 264 0.0_2:251;3-.;.!-: 0.303531,« 0.496 |25
WE 17x17 B|4.60 ] 0.3080- [0.496 |25

Notes:

(1) Assembly class defined per Energy Iﬁ'f‘_:n;imalion Administration, Spent NuclearFue’ﬁbischarges from U.S. Reactors 1993, U. S.
Department of Energy, 1995. The fuel assembly-crilicality classes are arbilrary designations given to each set of assembly
paramelers that are evaluated for criticality. L

(2) The maximum allowable enrichments apply for all assemblies that meet the specified physical parameter requirements for the
defined assembly class. The maximum allowable enrichments are defined as the maximum planar average enrichment at any
axial assembly location. An exception is the CE 15x15 P assembly class, for which the maximum aliowable enrichment applies
to each individual fuel pin within the assembly.

(3) This enrichment limit applies for up to 21 SNF assemblies, in any W21 canister guide tube.

(4) This enrichment limit applies for up to 20 SNF assemblies, with the center guide tube empty. .

(§) Whereas the number of guide tube locations is a specified parameter, the materials and dimensions of the guide iubes are not
specified, since any quantity of stesl or zircaloy in the guide tube locations will reducs assembly reactivity. Guide tube locations
may contain nothing, hollow zircaloy or stainless rods (or rod clusters), solid zircaloy or stainless rods (or rod clusters), or poison
rods {or rod clusters).

(6) The CE 14x14 and CE 16x16 assembly guide tubes occupy four fuel rod locations within the assembly array.
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Table 3 - W21 Canister Minimum PWR Assembly Cooling Time Reguirements

Assembly Assembly Assembly Required
Burnup Initial Fuel Zone Cooling
Level Enrichment | Cobalt Qty Time

(GWdmTL)® | (wio 2y (glassy)® (years)
<35 22.8% <11 =28
=40 23.0 % =1 28
45 23.3% <11 =10
<50 23.5 016 = 1 =12
<55 1238% =M (215
< 60 CL124.0 % 211 w218
35 = 21.5 % <50 215.
<40 21.5 % <50 2207
<45 "~ 1 21.5% <50 225 7 .
<50 - 2:25% <50 o 4| 225
<55 <. 3310 % -l <80 - 225
<60 1'23.5% <50 225

Notes:

(1) Assembly average values, -~

(2) Defined as the total initial (pFé-irradia

balt mass-withiin the assembly fuel zone inciudiﬁﬁi‘ény cobalt present in
inserted control components;.-- S ' S
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Table 4 - W74 Canister Contents Specification W74-1
Intact UQ; Fuel Assemblies

SNF Parameter Loading/Acceptance Criteria

Payload Description <64 Big Rock Point BWR intact UO, fuel assemblies. (2
Any remaining empty canister basket guide fubes and/or
support tubes may be loaded with fuel assemblies
meeting any of the acceptable payload specifications
W74-2 through W74-8, subject to the limitations of those
specifications.

Cladding Material/Condition Zircaloy 2,4 cladding with no known or suspected
cladding defects greater than halrllne cracks or pinhole
leaks. = o e

Maximum Uranium Loading  _ | £142. 1 kglassembly

Maximum Initial Enrichment'® -~ | <4.10 wio *°U. Ly

Minimum Assembly Average ' 23.0 wio “*U. T

Initial Enrichment

Maximum Burnup ™% <32,000 MWJ/MTU. i g

Minimum Cooling Time "~ [26.0 years.® L

W74-1 Notes: " S

(1) Loaded assemblies must meet all of the assemb[y ige
assembly classes. s

(2) Intact fuel assemblies mclude thoseiB' P, uet ‘assemb -cormner: rods mlssmg, and BRP 9x9 fuel assemblies with 1
rod mrssmg from a non-corner locatio is :nc!udes assemb]res with partlai ienglh rods, .of rod fragments inside stainless
tubes, in any of the array corner iocahon also includes 9x9 assemblres wﬂb 1x11 assemny rods in corner locat:ons

{3) Intact UQ; assemblies may*have any n
rods, given that the length and.diameter of: ath
guide tube locations may conlain® nothmg, holiow zircalg alnless steel rods neutron source rods, or any similar non-fissile
fuel assembly compenent. ”

{4) Defined as the maximum array-average enrichment, which™is the peak planar average initiat enrichment considering all
elevations along the assembly axis,

{5) If an intact UO, assembly has been further lrradlated after having fue! rods replaced by dummy stainless rods, an evaluation
must be performed that shows that the active fuel fegion non-fuel gamma source strength is bounded by that described in
Section 5.2.2.1 of the WSNF-123 SAR. A similar evaluation is required for any assembly containing over 2.9 grams of initial
cobalt in the assembly fuel zone.
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Table 5 - W74 Canister Contents Specification W74-2
Intact MOX Fuel Assemblies

SNF Parameter l.oading/Acceptance Criteria

Payload Description <64 Big Rock Point BWR intact MOX fue! assemblies. %9
Any remaining empty canister basket guide fubes and/or
support tubes may be loaded with fuel assemblies meeting
any of the acceptable payload specifications W74-1 and
W74-3 through W74-8, subject to the limitations of those
specifications.

Ciadding ’ Zircaloy 2,4 cladding with no known or suspected cladding
Material/Condition defects greater than hairline cracks or pinhole leaks.
Maximum Heavy Metal The:heavy metal loading vanes by MOX assembly type and
Loading |-must not exceed the maximum values defined in Table 11.
Allowable Fuel . [Maximum initial *°U enrichment and maximum PuO,
Composition ... | weight percentage is shown for every fuel rod location in

the MOX assembly array in Figure 1 through Figure 4.4~
Maximum Burnup - < | The burnup varies by MOX assembly typ’é;and must not

‘i | exceed the maximum values defined in Table 11.

Minimum Cooling Time The cooling time varies by MOX assembly type and must

not be less than the:minimum values def{ned in Table 11.©

W74-2 Notes:

(1) Intact MOX assemblies may have any number.of fuel rods:replaced with solid zircaloy or stainless steel rods, or with
poison rods, given that the.length and:diameter of the replacement rod are at least as’great as that of the fuel rod. They
may also have hollow zircatoy or stainfes s:steel rods, neutron source Tods, or any ‘similar non-fissile fuel assembly
component piaced in the empty-array or gu ube locatlons mcludtng all forms ‘of inserts or. control components.

(2) J2 (Figure 1) MOX assemblies,must meet-all of the- assembly geometry requzrements shown’ for Siemens 9x8 fuel in Table
10. DA and G-Pu (Figure 2 and [lgure 3, respectwely) MOX: ‘assemblies’ must meet all of the assembly geometry
requirements shown for Siemens 44x11 fuel in Table 10.; One exception is that J2 MOX assemblies with a cladding
thickness of 0.05 inches and a fuel'peliet diameter of 0.4515.inches are also acceptable. UO; 9x0 assemblies with 2
inserted MCX rods (shown in Figure 4ymust meet all of the assembly geomeiry requirements shown for Siemens 9x8 in
Table 10.

(3) Intact G-Pu MOX assemblies may have O to 4 fuel rods In the array corner locations. G-Pu MOX assemblies may also
have partial tength rods, or rod fragments inside stainless tubes, in any of the array corner locations,

(4) The maximum 2**U enrichment shown in Figure 1 through Figure 4 is defined as the weight percentage of **°U in any
uranium that is present in the rod. The PuO; weight percentage is the overall mass of PuQO: in the rod divided by the
overall metal-oxide {(UO; + PuO;) mass in the rod. Fuel rods in candidate assemblies may have 235U enrichment levels
and PuQ. weight percentages that are equal to or less than the values shown in Figure 1 through Figure 4 for that fuel rod
array location.

{5) Figure 4 specifies a maximum total MOX fuel rod plutonium metal mass as opposed to a maximum PuO; weight
percentage.

{8) If an intact MOX assembly has been further irradiated after having fuel rods replaced by dummy stainless rods, an evaluation
must be performed that shows that the active fuel region non-fuel gamma source sirength is bounded by that described in
Section 5.2.2.1 of the WSNF-123 SAR. A similar evaluation is required for any assembly containing over 2.9 grams of initial
cobalt in the assembly fuel zene.
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Table 6 - W74 Canister Contents Specification W74-3
Partial UO; Fuel Assembilies

SNF Parameter Limit/Specification

Payload Description <64 Big Rock Point BWR partial UO, fuel assemblies.(?
Partial fuel assemblies are defined as those assemblies
having one or more full-length fuel rods missing from the
intact fuel assembly array (except as permitted by W74-1
Notes 2 and 3). The affected array locations may contain
nothing, partial length rods, hollow zircaloy or stainless steel
rods, neutron source rods, or any other non-fissiie fuel
.assemb[y componeént w&th a:lower length or diameter than a
| full- length fuel rod. Any remarnlng empty canister basket

' guide tubes and/or support tubés may be loaded with fuel
assemblies meeting any of the acceptable loading
specifications W74-1, W74-2, and W74-4 through W74-8,
subject to the I;mitatlons of those spemflcatlons

Cladding .7 | Zircaloy 2,4 cladding with no khown or suspected cladding
Material/Condition . /| defects greater than hairiine cracks or plnhole leaks.
Maximum Uranium:Loading <142.1 kg/aséembly .

Maximum Initial <3.55:w/o *°U (9x9)

Enrichment® | s3.8wie U (11x11)

Minimum Assembly - b 23.0 wio 2By

Average Initial Enrichment
Maximum Burnup .-
Minimum Cooling Time. -
W74-3 Notes:

32,000 MWA/MTU

{1) Partial UO; assemblies may have any number of fuel rods rep]aced WIIh solid znrcaloy or slainless steel rods, or with poison
rods.

(2) Loaded partial assemblies must meet all of lhe geometry reqmrements shown (for any of the defined assembly classes) in
Table 10, except for the “maximum number of non-corner water holes.”

(3) Defined as the maximum array average initial enrichment, which is the peak planar average inifial enrichment considering all
elevations along the fuel assembly axis. The averaging is applied only to those fuel rods that are present in the pariial array.

(4) If a partial UO, assembly has been further irradiated after having fuel rods replaced by dummy stainless rods, an evaluation
must be performed that shows ihat the active fuel region non-fuel gamma source strength is bounded by that described in
Section 5.2.2.1 of the WSNF-123 SAR. A similar evaluation is required for any assembly containing over 2.9 grams of initial
cobatt in the assembly fuel zone,



NRC FORM 618

(B-2000}
f0CER 71

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE

~ FOR RADIOACTIVE MATERIAL PACKAGES

a. CERTIFICATE NUMBER

9276

Table 7

b. REVISION NUMBER ¢. DOCKET NUMBER

4 71-9276

d. PACKAGE IDENTIFICATION NUMBER

USA/9276/B(U)F-85

- W74 Canister Contents Specification W74-4
Partial MOX Fuel Assemblies

SNF Parameter

Loading/Acceptance Criteria

Payload Description

<64 Big Rock Point BWR partial MOX fuel assemblies.™? Parial
MOX assemblies must conform exactly to one of the four partial
assembly array configurations shown in Figure 5 through Figure
8, with respect to the number and location of missing fuel rods
within the assembly array. The missing fuel rod array locations
may contain nothing, holiow zircaloy or stainless steel rods,
neutron source rods or any other non-fissile fuel assembly
component o -

Any remammg empty camster basket guide tubes andfor support
tubés.may be loaded with fuel assemblies meeting any of the
acceptable loading specifications W74-1 through W74-3, W74-5,

--l:and W74-8, subject to the limitations of those specifications.

Cladding
Material/Condition

Zircaloy 2,4 cladding with no known or suspected cladding
defects greater than hairline cracks or pinhole leaks.

Maximum Heavy
Metal Loading

The-heavy metal loading varies by fuel-assembly type and must
not exceed the maximum values defined in Table 11.

Allowable Fuel
Composition

Maximum initial #*°U enrichment and maximum PuQ, weight
percentage is:shown for:every fuel rod location (in each of the
four aIIowabIe partlal MOX assemb!y array conflguratlons) in
Rigure 5 through Figure8:“

Maximum Burnup

The _umup varies by MOX assembiy type and must not exceed
the: maximum vaiues def:ned in Table 1. -

Minimum Cooling

Time s

= The' cooling time: varies:by MOX. -assembly type: and must not be
;tess than the mlnimum‘values defined in Table 11.

W74-4 Notes:

{1) Partial MOX assemblies may have any number of fuel rods replaced with solid zircaloy or stainless steel rods, or with poison

[

rods, given that the length and diameter of the replacement rod are at least as great as that of the fuel rod.

2

&)
)

If a partial MOX assembly has been further irradiated after having fuel rods replaced by dummy stainless rods, an evaluation
must be performed that shows that the active fuel region non-fuel gamma source strength is bounded by that described in
Section 5.2.2.1 of the WSNF-123 SAR. A similar evaluation is required for any assembly containing over 2.9 grams of initial
cobalt in the assembly fuel zone.

Loaded partial assemblies must meet all of the geometry requirements shown (for any of the defined assembly classes) in
Table 10, except for the “maximum number of non-corner water holes.”

The maximum 2**U enrichment shown in Figure 5 through Figure 8 is defined as the weight percentage of 25 in any uranium
that is present in the rod. The PuQ, weight percentage is the overall mass of PuQOz in the rod divided by the overall metal-oxide
(UO; + PuOz) mass in the rod. Fuel rods in candidate assemblies may have U enrichment levels and PuQ; weight
percentages that are equal to or less than the values shown in Figure 5 through Figure 8 for that fuel rod array location.
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Table 8 - W74 Canister Contents Specification W74.-5
Damaged UQ, Fuel Assemblies

SNF Parameter Limit/Specification

Payload Description <8 Big Rock Point BWR damaged UQ, fuel assemblies.
Damaged fuel assemblies are defined as those with fuel
cladding damage in excess of hairline cracks or pinhole
leaks. Fuel assemblies with damaged grid spacers {defined
as damaged to a degree where fuel rod structural integrity
cannot be assured, or where grid spacers have moved from
their design position) are also considered to be damaged
fuel assembilies,
within.a dam:aged fuei -cah-and loaded into a basket support
}‘tube ‘in-the upper or lower basket. The remaining empty

) '___cantster basket guide tubes and: -support tubes may be
| loaded with fue! assemblies meeting, any of the acceptable

loading specifications W74-1 through W74-4 and W74-8,

subject to the limitations of those specnficatlons, for a total of

.| 564 Big Rock Point BWR fuel assembilies. .

. Any.intact or partial UO, fuel, assembly that does not meet

“alt of: the. .assembly geometry’ requirements shown in Table
10¢ (other thanthe Aiumber-of water holes) must also be
Ioaded mte a damaged fusl can: :

, ercaloyrz 4 ladding with fuel rod damage in‘excess of
' pinhole: leaks. _

142'1 kg/aséembiy

Cladding ,
Matenal/Condltton

Maximum Uramum

Loading i -
Maximum Initial to,;;%%?u apeak-.fuél,‘pEIlét{initiaI enrit:’hrhent.
Enrichment A
Maximum Pellet Density” (<96, 5% (as defined in Table 10, Note 1)
Minimum Assembly 11 23.0 wio 25 ‘
Average Initial
Enrichment : _
Maximum Burnup £32,000 MWd/MTU.
Minimum Cooling Time >6.0 years.

W74-5 Note:

{1) If a damaged UO; assembly has been further irradiated after having fuel rods replaced by dummy stainless rods, an evaluation
must be performed that shows that the aclive fuel region non-fuel gamma source strength is bounded by that described in
Section 5.2.2.1 of thé WSNF-123 SAR. A similar evaluation is required for any assembly containing over 2.9 grams of initial
cobalt in the assembly fuel zone.
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Table 9 - W74 Canister Contents Specification W74-6

Damaged MOX Fuel Assemblies

SNF Parameter

Limit/Specification

Payload
Description

< 8 Big Rock Point BWR damaged MOX fuel assemblies.
Damaged fuel assemblies are defined as those with fuel cladding
damage in excess of hairline cracks or pinhole leaks. Fuel
assemblies with damaged grid spacers (defined as damaged to a
degree where the fuel rod structural integrity cannot be assured, or
where the grid spacers have shifted vertically from their design
position) are also considered to be damaged fuel assemblies.Each
fuel assembly designated as damaged must be placed within a
damaged fuel can and loaded into a support tube locations in the
upper and lower basket Thé remaining empty canister basket
guide tubes and ‘support tubgés: may_.be loaded with fuel assemblies
meetmg any of the acceptable loading.specifications W74-1
through W74-5, subject to the limitations of fhose specifications, for

,_;,a ‘total of <64 Big Rock Point BWR fuel assemblles

Any intact or partial MOX assembly that does” not meet all of the
“"J assembly geometry requirements shown.in. Tab[e 10 (other than
4 the number of water holes) must also be loaded iAto a damaged

fuel can. .

Cladding Material/:>~

Condition

Zircatoy2 4 claddmg with’ fuelfrod damage in excess of hairline
cracks of.pinhole leaks. - 5o

Maximum Pellet

Density

96.5% (a§,def|n9d — Ta:‘-

Maximum Heavy
Metal Loading

Allowable Fuel
Composition

requurements for oni c,_uef"four MOX fuel matenal compositions
destribed in Figure ‘ough Figure 3.

Maximum Burnup

The burnupvaries by MOX assembly type and must not exceed
the maximum values defined:in Table 11.

Minirmum The cooling time varies by MOX assembly type and must not be
Cooling Time less than the minimum values defined in Table 11.%
W74-8 Notes:

15 OF

{1) The UG 9x9 assemblies with 2 inserted MOX rods {shown in Figure 4) may not be loaded into the W74 damaged fuel can.

(2) If a damaged MOX assembly has been further irradiated after having fuel rods replaced by dummy staintess rods, an
evaluation must be performed that shows that the active fuel region non-fuel gamma source strength is bounded by that
described in Section 5.2.2.1 of the WSNF-123 SAR. A similar evaluation is required for any assembly containing over 2.9
grams of initial cobalt in the assembly fuel zone.
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Table 10 - W74 Canister Fuel Geometry Specifications

Notes:

Fuel Assembly Fuel Assembly Class
Parameter
GE Siemens 9x9 Siemens Siemens
9x9 11xH1 11x11A
Fuel Pellet Stack Density'” <96.5% |<96.5% <96.5% £96.5%
Number of Fuel Rods <81 < 81 <121 <121
Clad O.D. (in) 0.5625 |0.5625 0.449 0.449
Clad Thickness (in) 0.040 .. |0.040 0.034 0.034
[ Peliet Diameter (in) 10471 [0.47159 0.3715 0.3735
Fuel Rod Pitch (in} ) 0.707 0.707 - 0.577 0.577
Active Fuel Length (in) , .. <70 <70 ‘| =70 <70
Number of Array Corner-Rods® 0-4 - 0-4 .0-4 0-4
Number of Non- Corner Water <1 0 0" 0
Holes®™
Number of Inert Rods“‘" EEREL 20 >0
Bottom Tie PlateHeight (in)!¥ - 2125 | 21.25 21.25~ 21.25

(1) The fuel pellet stack density:is defi ned as e average densnly of the fuel-pellet matenat {wrthrn the cylindrical envelope volume
covered by the pellet stack).divided by: th heoretical UO, density of 10.87 g/cc. Thus, smearing the fuel material over the
dishing and chamfer voids i in 1he pellet'st Kis. acceptab[e for determlnmg theistack density.

{2) Assemblies E65 and E72 may each contarn SMOX fuel: rods with either. sohd pellets or annutar peflets with a 0.1 inch or 0.2
inch inside diameter. 1n any given: MOX fuel rod; the entlre peilet stack must contain the same peliet type (i.e., solid, 0.1-inch
annular, or 0.2-inch annular).

(3) The definitions of corner rods, non- corner rods, and inert rods are given in the W74- 1 and W74-3 assembly loading
specifications.

{4) Defined as the distance from the bottom of the assembly to the bottom of the aclive fuel.
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Table 11 - W74 Canister Assembly Specific Requirements for Big Rock Point MOX Fuel

BRP Maximum Heavy Maximum Minimum
MOX Assembly Metal Loading Burnup Cooling Time

Type (kg) (MWd/MTIHM)™ (years)

J2 (9x9) 124 22,820 22

DA (11x11) 126 21,850 22

G-Pu (11x11) 127 34,220 15

UO, 9x8 with 2 142.1 32,000 &)

inserted MOX rods

Noie:

(1) The exposure (burnup) of.any‘inserted control component musfﬁoj exceed that of the host fuel
assembly. e L
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Figure 1 - J2 (9x9) BRP MOX Assembly Array
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Note: Water rods are identical to the fuel rods (same diameter and cladding thickness), except that they
contain no fuel pellets.

Figure 2 - DA (11x11) BRP MOX Assembly Array
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Note: G-Pu assemblies may have any number of fuel rods missing (or present) in the four array corner
locations

Figure 3 - G-Pu (11x11) BRP MOX Assembly Array
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Figure 4 - UO2 9x9 BRP Assembly with Two inserted MOX Rods
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Figure 5 - J2 Partial MOX Assembly Array #1
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Figure 6 - J2 Partial MOX Assembly Array #2
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Figure 7 -~ G-Pu Partial MOX Assembly Array #1
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Figure 8 - G-Pu Partial MOX Assembly Array #2
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(2) Maximum Quantity of Material Per Package

The maximum payload weight of the TS125 Transportation cask is 85,000 pounds. The payload
weight includes the weight of the FuelSolutions™ canister and its SNF payload, plus the weight of
the cask cavity spacer for short canisters.

(3) Decay Heat Limit
The W74 canister loading criteria can be described as follows:

A Big Rock Point spent fuel assembly is aliowed to be shipped in the canister if Q (heat generation
per assembly) £ 0.275 kW.

No decay heat limit is specified for the W21 canister. The PWR assembly fuel parameters
requirements given in Table 3 ensure that assenibly heat; igeneration levels will not exceed the heat
generation level that was analyzed in the thermal licensing’ evaluatlons (1.05 kW/assembly).

(c) Criticality Safety Index
{(Minimum transpcrt«mdex
to be shown on fabel for
nuclear criticality controi) - _ ) . 0.0

6. In addition to the reqtiirements of Subpart G of 10 CFR Part 71

(1) The package shall meet the; Acceptance Tests and Mamtenance Program of Chapter 8 of the
application, as supplemente o :

(2) The package shaﬂ be .prepare

for: sh;pment and operated in? accordance W|th the Operating
Procedures of Chapter 7 of theap ior -

7. The package authorized by thls c : eby: approve, for use under the general license
provisions of 10 CFR 71.17, prowded the fabrtcatlon -of the packaging was satisfactorily completed by
December 31, 20086. £

8. Transport by air of fissile material is not authorized.

9. Expiration date: October 31, 2017

10. Fabrication of new packagings is not authorized.
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i3 a. CERTIFICATE NUMBER b REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER
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REFERENCES

BNFL Fuel Solutions Corporation, application dated April 20, 2001.

Supplements dated June 7, 2001; January 22, February 5, February 28, April 11, and April 30,2002;

January 17, August 7, and November 26, 2003; and April 20, April 28, April 29, May 7, May 12, 2004,
August 27, 2007, and September 10, 2012.

FOR THE U.8. NUCLEAR REGULATORY COMMISSION
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_ "Q Michael D. Waters, Chief
Licensing Brahch
Division of Spent.Fuel Storage and Transportation
Office of Nuclear Material Safety

and Safeguards '

Date: { Oh(ﬁ‘ (>




UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

SAFETY EVALUATION REPORT
Docket No. 71-9276
FuelSolutions™ TS8125 Transportation Package
Certificate of Compliance No. 9276
Revision No. 4

SUMMARY

By application dated September 10, 2012, EnergySolutions Spent Fuel Division, requested
renewal of Certificate of Compliance No. 92786, for the Modal No. FuelSolutions™ TS125
Transportation Package. The certificate has been renewed for a 5-year term that expires on
October 31, 2017.

EVALUATION

By application dated September 10, 2012, EnergySolutions requested renewal of Certificate of
Compliance No. 9276, for the Modet No. FuelSolutions™ TS8125 Transportation Package. In
addition to their renewal request, EnergySofutions Spent Fuel Division provided their updated
address.

The FuelSolutions™ TS125 Transportation Package is approved to ship pressurized-water
reactor spent nuclear fuel in W21 canisters with a maximum burn up no greater than 60
GWdA/MTU. Given staff's concerns with the effects of hydride reorientation on high burn-up
spent fuel rods as stated in Interim Staff Guidance 11, Rev. 3, staff has not yet stated a position
on the continued approval of transportation packages shipping this content. In this case,
although the package has been previously approved for this content, it is limited by the
provisions of 10 CFR 71.18(c). This regulation applies o a package with a -85 designation in
the certificate’s identification number and requires that all fabrication of this packaging must
have been completed by December 31, 2006. To date, EnergySolutions has not fabricated any
packagings and would therefore need to apply for a -96 designation in the certificate’s
identification number fo fabricate and use this package. To, address this regulatory requirement
Condition No. 10 was inciuded in the certificate of compliance.

1}

The staff reviewed the documents referenced in the certificate and determined that the
documentation was available and complete.

CONDITIONS
The foliowing changes have been made to the certificate of compliance:

Section 3 has been updated to reflect the correct address for EnergySolutions Spent Fuel
Division. .

Condition No. 9, which allows use of Revision No. 2 of this certificate until November 31, 2008,
has been removed.



2-

Condition No. 10 has been updated to No. 8 and reflects the new expiration date of October 31,
2017. :

Condition No. 10 has been added to reflect the provisions of 10 CFR 71.19(c).

The references section has been updated to include this renewal request.

CONCLUSION

The certificate has been renewed for a 5-year term that expires on October 31, 2017. This
change does not affect the ability of the package to meet the requirements of 10 CFR Part 71.

Issued with Certificate of Compliance No. 9276, Revision No. 4, on __ {9/ 24, /2012



